Adamantinoma of the Tibia Masked

by Fibrous Dysplasia
Report of Three Cases

FrITZ SCHAIOWICZ, MDY AND EDUARDO San FINI-ARAT O, M) **

Three cases of adamantinoma of the tibia asso-
ciated with and mimicking fibrous dysplasia or
osteofibrous dysplasia are reported in children
aged three, nine, and 16 vears. The roentgeno-
graphic features were typical of intracortical fi-
brous dysplasia (osteofibrous dysplasia), These
entities are not two distinct diseases, but rather
are different histologic expressions of essentially
the same process, which varjes depending on lo-
cation (predominantly intracortical or medullary)
and age. Adamantinoma in children under ten
years of age is not as rare as reported in the liter-
ature and was found in two of 14 cases in our files
(14.3%). In some cases the fibrous dysplasialike
component predeminates over the scarce epitheli-
oid islands of tumor cells and consequently is not
recognized as adamantinoma. That may explain
the frequent recurrences after incomplete exci-
sions of suppesed intracortical fibrous dysplasia
lesions in young children. An extensive histopath-
ologic study of the biopsy and/or surgical speci-
men by a specialized pathologist is therefore ad-
visable,

Adamantinoma is an uncommon but
well-established neoplasm that occurs pre-
dominantly in the tibia and rarely in other
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long bones. In exceptional cases the lesion 1s
found in short hones. Moon and Mori ¢ care-
fullv reviewed the literature and found |93
well-documented cases. to which they added
five new cases. Onlv six cases (37 were in
children under the age ol ten years: Moon
and & Jﬁ“"ﬁfm_nﬁﬁi?“ddiﬁfuntim)mu
of the appendicular skeletan.™ The main
clinical and roentgenographic features are
described in that and several other reports,
including some larger series.’ " The lat-
ter authors deseribed four basic histologic
patterns: basaloid, spindled. squamoid, and
tubular. or & combination of these. The ba-
saloid pattern s similar 10 basal cell carci-
noma or to the cutancous adnexial tumaors,
particularly the sweat gland carcinoma.

The great variety of histologic patterns and
the tumor's predominant ubial lecation are
the principal reasons for the controversy over
the pathogenesis of the tumor cells. espe-
ctally their epithelial vorsis vascular rendo-
thelial} nature "' At present. the ultra-
structure' ™ 20 GG the more recentih
described immunahistochemical proper-
ties™" ™" favor an epithelial origin of this
neoplasm. There 1s an association of fibrous
dysplasia with adamantinoma of the
tibia "7 5 Waiss and Dorfman™ inter-
preted the fibrous dysplasia-like areas n
adamantinoma (found in seven of nine
Cases) as parl of the spectrum of mesenchs -
mal differentiation of which the wmor 1s ca-
pable.
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F1G. 1. Case 1. Anteroposterior (AP) and lateral
roentgenograms of the tibial midshaft of a nine-
year-old girl. There 1s a lucent multilocular lesion
with a sclerotic border on the anterior aspect of
the midshaft, primarily involving the cortex (large
arrow). A similar but smaller radiotucent lesion is

seen on the upper one-third of the tibia (short
arrow).

The roentgenographic appearance of ada-
mantinoma, showing radiolucent solitary or
multiple lesions along various lengths of the
affected bone with an admixture of radio-
dense areas. is highlv characteristic. It is very
similar to that found in cases of intracortical
location of fibrous dysplasia (classified by
some authors as osteofibrous dvsplasia® or
ossifying fibroma'”). generallv affecting chil-

dren under the age of ten vears. Adamantin-
oma. however. 15 very rare in children less
than ten vears of age.'"° In these adaman-
tinoma cases. the epithelioid tissue within a
prominent siromal component is often ver
scarce. and 2 mistaken diagnosis of fibrous
dvsplasia or osteotibrous dvsplasia is re-
quently made.

Three cases of adamantinoma of the tibia
mimicking fibrous dysplasia in an intracorti-
cal location are reported. Two of the affected
children were under the age of ten vears: all
three of the cases had similar rocntpeno-
graphic features. and in each case the original
pathologic diagnosis was that of fibrous dvs-
plasia or osteofibrous dvsplasia.

MATERIALS AND METHODS

The three cases were observed in a period of two
vears during 1984 and 1985, and the diagnosis of
the first pathologist was fibrous dvsplasia or os-
tecfibrous dysplasia. Each diagnosis was later
modified to adamantinoma of the tibia. Clinical
and roentgenological information were available
for the three cases. The histologic sections in two
cases and the gross specimen in the third case were
also available. The histologic sections of the mate-
rial were examined after decalcification. embed-
ding in paraffin, and staining by hematoxvlin and
eosin and Mallory's trichrome. Wilder's method
was used 1o stain for reticulin fibers.

CASE REPORTS

Caxe 1. A nine-vear-old girl complained of
swelling and pain on the midshaft of the right tibia
for several months. Roentgenograms showed a
fucent lesion at the anterior aspect of the cortex of

the ubial diaphysis. which was surrounded by
reactive bone. A similar but much smaller radio-
lucent lesion was found at the upper portion of the
tibia (Fig. 1). An open biopsy. followed by local
resection of the lesions. was performed, Only
small islands of tumor cells with a basaloid pat-
tern were found. Nevertheless. histologic study of
the biopsy and resection specimens confirmed the
dizgnosis of adamantinoma associated with active
or intracortical fibrous dysplasia tostecfibrous
dysplasia) with some xanthomatous zones in the
fibrous stroma {Figs. 2A and 2B). The upper le-
sion showed only fibrous dysplasia-like lesions
surrounded by bone sclerosis. The patient was re-
operated upon after two vears in order to correct
the howing deformity of the tibia and a recurrence
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F1G. 3. Case 2. AP and lateral roentgenograms
showing a larger and some smaller multifocal u-
cent lesions involving the anterior aspect of the
tibial middiaphysis. The cortex above the Ivtic le-
sion shows evident sclerosis and a small radiolu-
cent lesion at the upper one-third of the tibia (ar-
rowhead).

of the upper Ivtic lesion. A marginal excision of

this lesion and of the anterior convex deformity
plus an osteotomy were performed. In this area
after extensive search only one isolated small epi-
thelioid focus was found surrounded by abundant
fibrous stroma. The patient had no symptoms six
months tater,

Case 2. A 16-vear-old boy complained of pain
in his left tibia of three month duration. Roent-
genograms {Fig. 3} showed a large radiolucent.

multifocal lesion and some smaller lesions in-
voiving the midshaft of the cortex of the tibia. An
open biopsy and curettage were performed. Two
local pathologists made the diagnosis of fibrous
dvsplasia and a third, adamantinoma. The diag-
nosis of adamantinoma associated with fibrous
dvsplasia was confirmed. The abundant fibrous
stroma had a storiform pattern with formation of
woven bone. with only a few trabeculae showing
any evidence of osteoblastic rimming. Only a few
solid islands of cuboidal or polvhedrical tumor
cells of epithelioid appearance (Fig. 4A} and some
larger spaces surrounded by cuboidal or flattened
cells {similar to preminent endothelial cells) were
found {Fig. 4B). This last pattern closely simulates
a vascular neoplasm®**'* and is not infrequent in
adamantinoma. A wide resection of the anterior
part of the involved tibia diaphysis was per-
formed. The patient was well three vears after the
first operation,

Case 3. A three-year-old bov presented with a
lucent mulufocal lesion on the anterior cortex of
the tibial shaft (Fig. 5). One histologic slide and
the roentgenogram were submitted for review.,
The local pathologist and one consultant special-
izing in bone pathology made the diagnosis of os-
teofibrous dysplasia. A third bone pathologist
made the diagnosis of adamantinoma associated
with osteofibrous dysplasia (intracortical fibrous
dysplasia: Figs. 6A and 6B). which was confirmed,
The patient consulted another orthopedic surgeon
and was lost to follow-up evaluation.

DISCUSSION

The coexistence of fibrous dysplasialike
Béen reporied fof more thai (hree dec-
ades.” 71 but it seems 1o be more fre-
quent than formerlv believed. It is more
commonly found in young thildren below
the age of ten years. These lesions have been
called ossifving fibroma by Kempson!® and
osteofibrous dvsplasia by Campanacci and
Laus.®

.

>

F1Gs. 44 aND 4B. (A) Photomicrograph of Case 2 shows a solitary 1sland of epithelioid 1umor cells

within a prominent fibrous stroma rich in capillan,

vessels and with a storiform pattern. At the upper

right corner is a newly formed woven bone trzbecula nimmed by active osteoblasts thematoxvlin and
cosin: original magnification, x 100). (B) The same casc at higher magmification shows a tubular pattern
with elongated spaces devoid of blood cells and lined by cuboidal or flattened epithelioid cells. This
pattern closely simulates vascular spaces. sometimes resulting in the interpretation of this tesion as tumor
of vascular (endothelial) origin thematoxylin and sosin: original magnification, <400).
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FiG. 5. Case 3. AP and lateral roentgenograms
showing a large osteolyvtic multilocular lesion in-
volving the midshaft of the tibia. The anterior
cortex 1s thinned and slightly expanded with bow-
ing of the tibia.

This benign process (osteofibrous dvspla-
sia) 1s apparently of cortical origin and s de-
fined by the histologic picture that shows the
presence of woven bone trabeculae sur-
rounded by rows of active osteoblasts. con-
trary to the classical fibrous dvsplasia in
which the osteoblasts on the surtace of the
bone trabeculae are usually flat and atrophic.
This pattern indicates activity or aggressive-

ness of an otherwise typical fibrous dysplasia
and does not justify the introduction ot 4
new and confusing term™” or the separation
of these entities into two diseases. Osteof-
brous dvsplasia s not different trom hbro-
osscous dyvsplasia. which was used as a syn-
onvm for fibrous dvsplasia by Jaffe."' Intra-
cortical fibrous dyvsplasia. a term coined by
Johnsen.'” is the preferred term by the au-
thors who believe that the cortical location
underlyving the periosteum of a voung grow-
ing child could easily explain the conspicu-
ous osteoblastic activity of the process and
mayv reflect the consequence of greater stress
in lower leg bones.

In each of the three patients the roentgeno-
graphic features were characteristic of intra-
cortical fibrous dvsplasia. In Cases 2 and 3.
the typical histologic features of osteotibrous
dvsplasia (ossifving fibroma) were found. 1 ¢,
rims of active osteoblasts surrounded waven
bone trabeculae within an abundant fibrous
stroma that often has a storiform pattern
around vessels and 15 rather loose. This pat-
tern predominated and masked the scattered
slands ot epithehallike cells. An erroncous
diagnosis of fibrous or osteotibrous dvsplasia
was made by those who originally examined
the histologic sections. and in one of the
cases also by the consulted bone pathologist.
Only after a careful study of all sections
could the correct diagnosis of adamantin-
oma be established in the three cases.

Adamantinoma of the ubia 1s not as rare
in children under ten vears of age as has been
reported in the literature:'™'® it was found in
two of 14 cases in our fles (14.37) and 1s
probably often masked by the prominent fi-
brous dysplasialike component. That ma
explain the aggressive behavior of some cases
of supposed fibrous (osteofibrous) dvsplasia
that have recurred in spite of repeated exci-

Ny,
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Freis. 6A axD 6B. (A) Photomicregraphs of Case 3 showing small scattered slands of epithelioid tumor
cells (arrowsi within a prominent fibrous stroma showing fibrous dysplasialike features (hematoxyvlin and
eosin: original magnification. x 100). (B} The same tumor islands at a higher magnification thematoxylin

and cosin: orginal magmfcation x300).
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sions. Therefore. an extensive histopatho-
logic study of the biopsy or surgical matenal
by a speciatized pathologist tamiliar with this
tvpe of lesion is advisable.
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